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Description

Field of the Invention

[0001] The present invention relates generally to hy-
draulic fittings and, more particularly, to a self-locking
hydraulic fitting.

Background of the Invention

[0002] Various types of fluid couplings are employed
in fluid circuits. Such fluid couplings are typically em-
ployed to connect together separate components of a
fluid system, such as when a first tube is connected to-
gether with a second tube or with another structure such
as a manifold block. Such fluid couplings generally are
designed to provide substantially leak-free seals be-
tween connected components in a given environment.
[0003] Fluid couplings often include components that
are tightly threaded together to provide the substantially
leak-free seal. The threaded configuration of the compo-
nents permits them to be easily connected together to
assemble the hydraulic circuit, and are readily separated
from one another, such as when the various components
of the hydraulic circuit are in need of inspection, mainte-
nance, and/or replacement.

[0004] One such type of environment in which fluid
couplings are employed is in a hydraulic circuit. Hydraulic
circuits typically involve the transfer of fluids at high tem-
peratures and pressures in the presence of extreme vi-
brations. While known hydraulic couplings have been
generally effective for their intended purposes, such hy-
draulic couplings have not been without limitation.
[0005] The high vibration environment of a hydraulic
circuit, combined with the expansions and contractions
of the components of a hydraulic circuit resulting from
temperature changes and high pressures, causes the
threaded portions of hydraulic fittings to gradually loosen,
i.e., unthread, over time. Generally any loosening of a
coupling will result in a leakage of the fluid from within
the circuit, and progressively greater degrees of loosen-
ing typically cause progressively greater rates of fluid
loss. Itis thus highly desirable to provide a hydraulicfitting
with a self-locking feature that resists unthreading in the
typical hydraulic environment of high temperatures, pres-
sures, and vibration. Examples of known self-locking fluid
couplings are disclosed in documents US 6 302 497 and
US 5388 866. The US 6 302 447 discloses the preamble
of claim 1.

Summary of the Invention

[0006] An improved hydraulic coupling in accordance
with the present invention meets and exceeds these and
other needs. An improved hydraulic coupling includes a
fitting and a nut that are threadably connectable together.
The fitting includes a generally annular groove having a
lateral frusto-conic engagement surface. The nut in-
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cludes a plurality of elongated fingers that each include
a projection having an outwardly-disposed edge. When
the coupling is assembled, the edges are frictionally en-
gaged with the engagement surface as a result of the
elastic deflection of the fingers. The frusto-conic shape
of the engagement surface provides progressively great-
er frictional resistance in a direction of unthreading of the
coupling, whereby loosening of the coupling during op-
eration of the fluid circuit is resisted.

[0007] Accordingly, an aspect of the present invention
is to provide an improved coupling that provides a sub-
stantially leak-free seal between components of a fluid
circuit.

[0008] Another aspect of the present invention is to
provide an improved coupling that resists loosening in
an environment of elevated and varying temperatures,
pressures, and vibration.

[0009] Another aspect of the present invention is to
provide an improved coupling having a plurality of fingers
with protrusions that are frictionally engaged with a frus-
to-conic surface of another structure to provide progres-
sively increasing frictional resistance in an unthreading
direction.

[0010] Accordingly, an aspect of the present invention
is to provide an improved coupling, the general nature of
which can be stated as including a fitting and a nut. The
fitting has a barrel, an externally threaded first nipple,
and a second nipple. Thefirst nipple protrudes away from
the barrel in a first direction, and the second nipple pro-
trudes away from the barrel in a second direction. The
barrel includes an external surface that is structured to
be engaged by a tool, and further includes an annular
shelf disposed adjacent the external surface and a
groove formed therein adjacent the shelf. The groove
has an engagement surface that is undercut below the
shelf and that is of a first frusto-conic shape that faces
generally radially inwardly. The nut includes an internally
threaded collar and a plurality of elongated fingers ex-
tending from the collar. The collar has an outer surface
that is structured to be engaged by a tool. Each finger
includes a deflectable bar and a projection. The projec-
tions each include a first surface and a second surface,
with the first surface extending generally radially out-
wardly from the bar and being oriented generally perpen-
dicular to the longitudinal extent of the bar, and with the
second surface being of a second frusto-conic shape and
facing generally radially outwardly, the first and second
surfaces meeting at an edge. The first nipple and the
collar are structured to be threadably connected together.
The engagement surface has a vertex spaced from the
barrel in the first direction, and the second surface has
a vertex spaced from the barrel in the second direction.
The bars are structured to be elastically deflected inward-
ly from a free state and the edges are structured to be
frictionally engaged with the engagement surface when
the coupling is assembled.
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Brief Description of the Drawings

[0011] A further understanding of the invention can be
gained from the following Description of the Preferred
Embodiment when read in conjunction with the accom-
panying drawings in which:

[0012] Fig. 1 is an exploded perspective view of an
improved coupling in accordance with the present inven-
tion;

[0013] Fig. 2 is a perspective view of the coupling in a
partially assembled condition;

[0014] Fig. 3is a sectional view as taken along line 3-3
of Fig. 2;
[0015] Fig. 4 is an enlarged view of a portion of Fig. 3,

i.e., with the coupling in a partially assembled condition;
and

[0016] Fig.5isaviewsimilarto Fig. 4, exceptdepicting
the coupling in an assembled condition.

[0017] Similar numerals refer to similar parts through-
out the specification.

Detailed Description of Preferred Embodiment

[0018] Animproved coupling 4 in accordance with the
present invention is indicated generally in Figs. 1-5. The
coupling 4 is advantageously configured to provide a sub-
stantially leak-free seal between various components of
ahydraulic circuitand to resists loosening in the presence
of elevated and changing temperatures, pressures and
vibration. While the exemplary fluid circuit described
herein is a hydraulic circuit, it is noted that the coupling
4 can be employed in other fluid circuits, whether or not
the fluid circuits are closed or open, i.e., whether or not
they are continuous. The coupling 4 of the present inven-
tion advantageously includes a self-locking feature that
resists loosening during use in its intended environment,
as will be described in greater detail below.

[0019] In the broadest sense, the coupling 4 can be
considered to include a fitting 8 and a nut 12. The fitting
8 and the nut 12 are threadably connectable together
pursuant to the formation of the substantially leak-free
seal therebetween. As can be understood, a first com-
ponent (not expressly depicted) of a fluid circuit is asso-
ciated with the fitting 8, and a second component (not
expressly depicted) of the fluid circuit is associated with
the nut 12, and when the fitting 8 and the nut 12 are
connected together in the manner set forth below, the
first and second components of the fluid circuit will be in
substantially leak-free fluid communication with one an-
other.

[0020] The fitting 8 includes a barrel 16, a first nipple
20, and a second nipple 24. The barrel 16 can be said
to be disposed between the first and second nipples 20
and 24. The first nipple 20 protrudes in a first direction
away from the barrel 16, and the second nipple 24 pro-
trudes in a second, opposite direction away from the bar-
rel 16.

[0021] As can be seen from Fig. 1, the exemplary cou-
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pling 4 depicted therein includes the first and second nip-
ples 20 and 24 being of different configurations. The first
nipple 20 is, as will be set forth in greater detail herein,
threadably cooperable with the nut 12. The second nipple
24 is of a different configuration than the first nipple 20,
and is configured to be threadably cooperable with a
threaded hole formed in a manifold or other structure. It
is noted that in other embodiments of the present inven-
tion the coupling 4 could include a pair of nipples that are
each cooperable with nuts without departing from the
concept of the present invention.

[0022] The barrel 16 includes an external surface 28
upon which are formed a plurality of flats 32 that function
as engageable structures that are engageable by an ap-
propriate tool such as a wrench or spanner. The barrel
16 additionally includes an annular shelf 36 (Figs. 3-5)
adjacent the external surface 28. A groove 40 is formed
in the barrel adjacent the shelf 36, and the groove 40
includes a laterally disposed engagement surface 44 that
is undercut in the region below the shelf 36, as can be
best understood from Figs. 4 and 5. The engagement
surface 44 faces generally radially inwardly and is of a
substantially frusto-conic shape that includes a first ver-
tex 48 disposed at a position spaced in the aforemen-
tioned first direction from the barrel 16. It is understood
that expressions such as "below", "above", "inwardly",
"outwardly", and the like, as well as variations thereof,
as used herein are not intended to be limiting.

[0023] The first nipple 20 includes external threading
52, and further includes a first seal surface 56 at the free
end of the first nipple 20 opposite the barrel 16. The first
seal surface 56 is of a substantially frusto-conic shape.
[0024] The nut 12 can be broadly described as includ-
ing a collar 60, a plurality of fingers 64, a ferrule 68, and
a thrust wire 72. In the exemplary embodiment depicted
herein, the collar 60 and the fingers 64 are formed as a
monolithic single-piece member.

[0025] The collar 60 includes an outer surface 76 upon
which are formed a plurality of flats 80 that serve as en-
gageable structures that are engageable by an appropri-
ate tool such as a wrench or spanner. As is best shown
in Fig. 3, the collar 60 additionally includes an inner sur-
face 84 upon which is formed internal threading 88. The
inner surface 84 additionally includes a substantially an-
nular channel 92 formed therein, and the channel 92 is
in communication with a hole 96 (Fig. 1) that is formed
in the collar 60 and extends from the channel 92 to the
outer surface 76 of the collar 60. The thrust wire 72 is
disposed in the channel 92 and in the hole 96.

[0026] Each finger 64 includes an elongated bar 100
(Figs. 4 and 5) and a projection 104. The bars 100 extend
in a direction generally parallel with one another and par-
allel with the longitudinal extent with the collar 60 from
an end of the collar 60 generally opposite the channel
92. Each projection 104 is disposed on its corresponding
bar 100 at the free end of the bar 100 opposite the collar
60. Each projection 104 includes a first surface 108 and
a second surface 112 that intersect one another at an
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arcuate edge 116. The first surfaces 108 extend gener-
ally radially outwardly, i.e., with respect to the longitudinal
extent of the collar 60, from the bars 100. The first sur-
faces 108 are, in the depicted embodiment, oriented
roughly perpendicular to the longitudinal extent of the bar
and, in the exemplary coupling 4 depicted herein, lie in
a common plane.

[0027] The second surfaces 112 each face generally
outwardly from the nut 12. the second surfaces 112 are
of asubstantially frusto-conic configuration, meaning that
the second surfaces 112 lie on a common frusto-conic
shape. The frusto-conic shape of the second surfaces
112 has a second vertex 120 (Fig. 3) that is disposed at
alocation spaced in the aforementioned second direction
from the barrel 16.

[0028] The ferrule 68 includes a tube portion 124 and
a flange 128 connected together. The flange 128 pro-
vides a lip 130 (Fig. 3) extending generally from the tube
portion 124. The ferrule 68 includes a second seal sur-
face 132 that is of a substantially frusto-conic shape.
[0029] As can be understood from Fig. 3, the first and
second seal surfaces 56 and 132 are sealingly engage-
able with one another when the nut 12 is mounted on the
first nipple 20. A first component of the fluid circuit, such
as a piece of tubing (not shown) is received between the
lip 130 and the thrust wire 72 and is tightly affixed ther-
ebetween in a sealing fashion when the nut 12 is thread-
ably tightened on the fitting 8 as will be described in great-
er detail below. As such, the flange 128 can be said to
be engageable with the thrust wire 72, albeit with a piece
of tubing or other structure disposed therebetween.
[0030] The fingers 64 are elastically deflectable from
afree state, i.e., an undeflected state, as is depicted gen-
erally in Fig. 1. The fingers 64 are in an elastically de-
flected condition when the coupling is assembled, such
asis shownin Fig. 5, and alsois in an elastically deflected
condition during at least a portion of the assembly and
disassembly of the coupling 4, as can be understood gen-
erally upon consideration of a transition in the condition
of the coupling 4 between the condition depicted in Fig.
4 andthatin Fig. 5. Itis noted that the expression "partially
assembled" and the like may refer generally to a condition
in which the nut 12 and the fitting 8 are threadably con-
nected together yet with the fingers 64 disengaged from
the engagement surface 44, and it is further noted that
the expression "assembled" may refer generally to a con-
dition in which the fingers 64 are engaged with the en-
gagement surface 44 with the coupling 4 torqued to an
appropriate level. When the nut 12 and the fitting 8 are
being threadably connected, the fingers 64 approach the
groove 40 in an undeflected condition until the second
surfaces 112 engage the barrel 16 at the region of inter-
section between the shelf 36 and the engagement sur-
face 44. Further threading of the fitting 8 and the nut 12
from such point causes the fingers 64 to elastically deflect
from their free state, as can be understood from Figs. 4
and 5. Such threaded advancement of the nut 12 onto
the fitting 8 causes progressively greater elastic deflec-
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tion of the fingers 64 until the edges 116 have advanced
past the shelf 36 and are engaged with the engagement
surface 44. Such progressive elastic deflection of the fin-
gers 64 prior to the point at which the edges 116 engage
the engagement surface 44 results from the frusto-conic
shape of the second surfaces 112 having the second
vertex 120 spaced in the second direction from the barrel
16.

[0031] Once the edges 116 are engaged with the en-
gagement surface 44, further threaded advancement of
the nut 12 onto the fitting 8 results in reduced elastic
deflection of the fingers 64 due to the undercut configu-
ration of the engagement surface 44 in the region below
the shelf 36. It is noted, however, that even upon fully
assembling the coupling 4, such as depicted in Fig. 5,
the fingers 64 are still in a condition elastically deflected
from their free state such that the edges 116 remain fric-
tionally engaged with the engagement surface 44.
[0032] It can further be understood from Fig. 5 that the
elastic deflection of the fingers 64 advantageously con-
tinuously and progressively increases if the nut 12 is
moved in an unthreading direction from an assembled
condition, i.e., such as when the coupling 4 is disassem-
bled. Such progressively increased deflection of the fin-
gers 64 results in progressively increased engagement
forces between the edges 116 and the engagement sur-
face 44, thereby progressively increasing the frictional
forces between the edges 116 and the engagement sur-
face 44. Such frictional forces resist movement of the nut
12 in an unthreading direction with respect to the fitting
8. Such progressively increasing elastic deflection and
frictional forces result from the frusto-conic shape of the
engagement surface 44 having its first vertex 48 at the
location spaced in the first direction from the barrel 16.
The second surfaces 112 are oriented at a reverse angle
with respect to the engagement surface 44 which permits
the edges 116 to frictionally engage the engagement sur-
face 44.

[0033] Itthus can be seen that the frictional forces that
resist unthreading of the nut 12 progressively increase
with increased unthreading until such unthreading has
progressed to the point that the edges 116 are beyond
the range of the engagement surface 44. Such progres-
sively increased resistance in the unthreading direction
advantageously resists unintended loosening of the cou-
pling 4 during operation as a result of elevated and/or
changing pressures, temperatures, and vibration. The
frictional engagement of the edges 116 with the engage-
ment surface 44 when the coupling 4 is fully assembled
provides a certain level of frictional resistance to move-
ment of the nut 12 in the unthreading direction. If the
forces seeking to unintentionally move the nut 12 in the
unthreading direction, such as forces caused by temper-
atures, pressures, and vibration, overcome the initial fric-
tional engagement between the edges 116 and the en-
gagement surface 44, the resultant unthreading of the
nut 12 will progressively increase the frictional resistance
to such unthreading until such unintentional unthreading
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ceases. In this regard, it is understood that the various
angles and deflection forces of the structures described
herein can be tailored to provide specific properties for
use in specific applications. Further in this regard, it is
noted that the edges 116 remain continuously in contact
with the engagement surface 44 in initially moving the
coupling 4 in the unthreading direction from the assem-
bled condition. Such continuity of contact promotes the
progressive nature of the increase in frictional forces dur-
ing initial unthreading of the coupling 4.

[0034] The initial frictional resistance to unthreading
provided in the fully assembled condition, and the pro-
gressively increasing frictional resistance during un-
threading, are advantageously in stark contrast to other
systems which permit a certain amount of free loosening
before any structures resist loosening, and further are in
advantageous stark contrast to other systems in which
frictional resistance to unthreading decreases upon initial
unthreading of a nut. In this regard, it is noted that the
frictional resistance referred to herein applies both to stat-
ic friction as well as dynamic friction, in comparison with
static and dynamic friction in other coupling devices, and
it is further noted that the unintended unthreading of a
nut as a result of temperatures, pressures, and vibration,
typically will be a function of static friction properties, al-
though this may not always be the case.

[0035] While specific embodiments of the invention
have been described in detail, it will be appreciated by
those skilled in the art that various modifications and al-
ternatives to those details could be developed in light of
the overall teachings of the disclosure. Accordingly, the
particular arrangements disclosed are meant to be illus-
trative only and notlimiting as to the scope of the invention
which is to be given the full breadth of the claims append-
ed.

Claims
1. A coupling (4) comprising:

a fitting (8) having a barrel (16), an externally
threaded first nipple (20), and a second nipple
(24), the first nipple (20) protruding away from
the barrel (16) in a first direction, the second
nipple (24) protruding away from the barrel (16)
in a second direction, the barrel (16) having an
external surface (28) that is structured to be en-
gaged by a tool, the barrel (16) including an an-
nular shelf (36) disposed adjacent the external
surface (28), the barrel (16) having a groove (40)
formed therein adjacent the shelf (36), the
groove (40) having an engagement surface (44)
a nut (12) including an internally threaded collar
(60) and a plurality of elongated fingers (64) ex-
tending from the collar (60), the collar (60) hav-
ing an outer surface (76) that is structured to be
engaged by a tool, each finger (64) including a
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deflectable bar (100) and a projection (104), the
projections (104) each including a first surface
(108) and a second surface (112),

the first nipple (20) and the collar (60) being
structured to be threadably connected together;
the engagement surface (44) having a vertex
(48) spaced from the barrel (16) in the first di-
rection;

the second surface (112) having a vertex spaced
from the barrel (16) in the second direction; and
characterized in that the engagement surface
(44) is undercut below the shelf (36) and is of a
first frusto-conic shape that faces generally ra-
dially inwardly, in that the first surface (108) ex-
tends generally radially outwardly from the bar
(100) and is oriented generally perpendicular to
the longitudinal extent of the bar (100), the sec-
ond surface (112) being of a second frusto-conic
shape and facing generally radially outwardly,
the first (108) and second (112) surfaces meet-
ing at an edge (116); and in that

the bars (100) are structured to be elastically
deflected inwardly from a free state and the edg-
es (116) are structured to be frictionally engaged
with the engagement surface (44) when the cou-
pling (4) is assembled.

2. The coupling of Claim 1 wherein
the nut (12) includes a ferrule (68) having a tube
portion (124) and an outwardly protruding flange
(128) ;
the collar (60) including an internal stop member
(72); and
the flange (128) being structured to be engaged with
the stop member (72).

3. The coupling of Claim 2 wherein
the stop member (72) a thrust wire (72) disposed
internally on the collar (60).

4. The coupling of Claim 2 wherein
the first nipple (20) includes an exterior frusto-conic
seal surface (56);
the ferrule (68) including an interior frusto-conic seat
surface (132); and
the exterior (56) and interior (132) seal surfaces be-
ing sealingly engaged with one another.

5. The coupling of Claim 1 wherein
the bars (100) are structured to be continuously and
progressively elastically deflected inwardly when the
coupling (4) is moved in an unthreading direction
from an assembled condition.

Patentanspriiche

1.  Kupplung (4), umfassend:
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ein Fitting (9) mit einem Zylinder (16), einem mit
einem AuRengewinde versehenen Stutzen (20)
und einem zweiten Stutzen (24), wobei der erste
Stutzen (20) in einer ersten Richtung von dem
Zylinder (16) weg vorsteht, wobei der zweite
Stutzen (24) in einer zweiten Richtung von dem
Zylinder (16) weg vorsteht, wobei der Zylinder
(16) eine aulere Oberflache (28) aufweist, die
so strukturiert ist, dal sie von einem Werkzeug
erfal’t werden kann, wobei der Zylinder (16) ei-
nen ringférmigen Absatz (36) aufweist, der be-
nachbart zu der aueren Oberflache (28) ange-
ordnet ist, wobei die Trommel (16) eine Nut (40)
aufweist, die in dieser benachbart zu dem Ab-
satz (36) ausgebildet ist, wobei die Nut (40) mit
einer Erfassungsoberflache (44) versehen ist,
eine Mutter (12), die einen mit Innengewinde
versehenen Bund (60) und eine Anzahl von
langlichen Fingern (64) aufweist, die sich von
dem Bund (60) erstrecken, wobei der Bund (60)
eine auliere Oberflache (76) aufweist, die so
strukturiert ist, dal® sie von einem Werkzeug er-
falt werden kann, wobei jeder Finger (64) einen
abbiegbaren Stab (100) und einen Vorsprung
(104) aufweist, wobei die Vorspriinge (104) je-
weils eine erste Oberflache (108) und eine zwei-
te Oberflache (112) aufweisen,

wobei der erste Stutzen (20) und der Bund (60)
so strukturiert sind, dafd sie durch Verschrauben
miteinander verbunden werden kénnen;

wobei die Erfassungsoberflache (44) eine Spit-
ze (48) aufweist, die von dem Zylinder (16) in
der ersten Richtung beabstandet ist;

wobei die zweite Oberflache (112) eine Spitze
aufweist, die von dem Zylinder (16) in der zwei-
ten Richtung beabstandet ist; und

dadurch gekennzeichnet, daB die Erfas-
sungsoberflache (44) unter dem Absatz (36)
hinterschnitten ist und eine erste kegelstumpf-
férmige Gestalt aufweist, die im wesentlichen in
radialer Richtung nach innen gerichtet ist; daR
sich die erste Oberflache (108) im wesentlichen
in radialer Richtung nach auf3en von dem Stab
(100) erstreckt und im wesentlichen senkrecht
zu der longitudinalen Erstreckung des Stabs
(100) orientiert ist, wobei die zweite Oberflache
(112) eine zweite kegelstumpfférmige Gestalt
aufweist und im wesentlichen in radialer Rich-
tung nach auflen gerichtet ist, wobei sich die
erste (108) und zweite (112) Oberflache an einer
Kante (116) treffen, und daB die Stébe (100) so
strukturiert sind, daR sie ausgehen von einem
unbelasteten Zustand elastisch nach innen ab-
gebogen werden kénnen, und die Kanten (116)
so strukturiert sind, daR sie reibungsmagig mit
der Erfassungsoberflache (44) in Eingriff ste-
hen, wenn die Kupplung (4) zusammengesetzt
ist.

10

15

20

25

30

35

40

45

50

55

2,

Kupplung nach Anspruch 1, dadurch gekennzeich-
net, daB die Mutter (2) einen Spannring (68) auf-
weist, der mit einem Rohrabschnitt (124) und mit ei-
nem nach auflen vorstehenden Flansch (128) ver-
sehen ist, wobei der Bund (16) ein innenliegendes
Anschlagelement (72) aufweist und der Flansch
(128) so strukturiert ist, daf3 er mit dem Anschlage-
lement (72) erfal3t werden kann.

Kupplung nach Anspruch 2, dadurch gekennzeich-
net, daB das Anschlagelement (72) ein Schubdraht
(72) ist, der innenliegend auf dem Bund (60) ange-
ordnet ist.

Kupplung nach Anspruch 2, dadurch gekennzeich-
net, daB der erste Stutzen (20) eine duRere kegel-
stumpfférmige Dichtflache (56) aufweist, der Spann-
ring (68) eine innenliegende kegelstumpfférmige
Dichtflache (132) aufweist, und die aulere (56) und
innere (132) Dichtflache in abdichtendem Zusam-
menwirken miteinander stehen.

Kupplung nach Anspruch 1, dadurch gekennzeich-
net, daB die Stabe (100) so strukturiert sind, daf} sie
kontinuierlich und allméahlich elastisch nach innen
abgebogen werden, wenn die Kupplung (4) ausge-
hend von einem zusammengesetzten Zustand in ei-
ner die Verschraubung Iésenden Richtung bewegt
wird.

Revendications

1.

Raccord (4) comprenant :

une piéce de raccord (8) comportant une partie
cylindrique (16), un premier manchon fileté ex-
térieurement (20), et un second manchon fileté
(24), le premier manchon fileté (20) faisant saillie
depuis la partie cylindrique (16) dans une pre-
miére direction, le second manchon fileté (24)
faisant saillie depuis la partie cylindrique (16)
dans une seconde direction, la partie cylindrique
(16) comportant une surface externe (28) struc-
turée pour étre engagée par un outil, la partie
cylindrique (16) incluant un rebord annulaire
(36) formé a cété de la surface externe (28), la
partie cylindrique (16) comportant une rainure
(40) formée a cbdté du rebord (36), la rainure (40)
comportant une surface d’engagement (44) ;

un écrou (12) incluant un collier intérieurement
fileté (60) et une pluralité de doigts allongés (64)
s’étendant depuis le collier (60), le collier (60)
présentant une surface externe (76) structurée
pour étre engagée par un outil, chaque doigt (64)
incluant une barre (100) qui peut étre fléchie et
une saillie (104), les saillies (104) incluant cha-
cune une premiere surface (108) etune seconde
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surface (112) ;

le premier raccord fileté (20) et le collier (60)
étant structurés pour étre raccordés par
filetage ;

la surface d’engagement (44) comportant un
sommet (48) espacé de la partie cylindrique (16)
dans la premiére direction ;

la seconde surface (112) comportant un som-
met espacé de la partie cylindrique (16) dans la
seconde direction ;

et caractérisé en ce que la surface d’engage-
ment (44) est évidée sous le rebord (36) et a
une premiére forme tronconique qui fait géné-
ralement face radialement vers l'intérieur ;

en ce que la premiére surface s’étend généra-
lement radialement vers I'extérieur depuis la
barre (100) et est orientée généralement a la
perpendiculaire dimension longitudinale de la
barre (100), la seconde surface (112) étant
d’'une seconde forme tronconique et faisant gé-
néralement face radialement vers I'extérieur, la
premiére (108) et la seconde surface (112) en-
trant en contact au niveau d’un bord (116) ;

et en ce que les barres (100) sont structurées
pour étre élastiquement défléchies vers l'inté-
rieur depuis un état libre et les bords (116) sont
structurés pour s’engager par frottement dans
la surface d’engagement (44) lorsque le raccord
(4) est assemblé.

Raccord selon la revendication 1, dans lequel
I'écrou (12) inclut une bague (68) comportant une
partie de tube (124) et une bride faisant saillie vers
I'extérieur (128) ;

le collier (60) incluant une butée interne (72) ; et

la bride (128) étant structurée pour s’engager dans
I'élément d’arrét (72).

Raccord selon la revendication 2, dans lequel
la butée (72) est un céble de poussée (72) installé
a l'intérieur du collier (60).

Raccord selon la revendication 2, dans lequel

le premier machon fileté (20) inclut une surface de
d’étanchéité tronconique extérieure (56);

la bague (68) incluant une surface de d’étanchéité
tronconique intérieure (132); et

les surfaces d’étanchéité extérieure (56) etintérieure
(132) étantengagées de maniere étanche 'une dans
l'autre.

Raccord selon la revendication 1, dans lequel

les barres sont structurées (100) pour étre élastique-
ment défléchies de maniére continue et progressive
vers l'intérieur lorsque le raccord (4) est dévissé
alors qu’il est assemblé.
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